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MELANIN SYNTHESIS INHIBITION COMPOUND AND 
COMPOSITION CONTAINING THE SAME 



FIELD OF INVENTION 

5 

The present invention relates to a compound having melanin synthesis 
inhibition effect and composition containing the same. 

BACKGROUND OF THE INVENTION 

10 

When skin is exposed to sunlight, melanin pigment is synthesized to 
prevent skin from ultraviolet rays. The synthesized melanin moves up to the 
dermal surface to darken skin. 

Melanin has the structure of phenol ring that exists widely in nature and is 

15 a complex of black pigment and protein. Melanin is generally divided 
physicochemically into three categories, yellow-redish brown pheomelanin, 
brown-black eumelanin, and trichochrome that has a similar characteristic. It is 
reported that tyrosinase (EC 1.14.18.1) plays an active role in the biosynthesis of 
all three types of melanin. The human skin tone is determined by the type and 

20 the amount of the melanin pigment. Excessive production of melanin can induce 
the formation of cholasma and freckles and promotes the skin aging. Also it can 
induce the skin cancer. Melanin is known for degrading the quality of vegetables, 
fruits and fish in food science. 

l 
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Melanin synthesis inhibitors are applied as topical ointment, skin whitener 
and food coloration inhibitor in pharmaceutics, cosmetics and food industry and 
the demand is expanding in recent years. 

The research on the melanin synthesis inhibitors has been mainly 

5 concentrated on the development of tyrosinase inhibitor. As a result, a variety of 
skin whiteners have been developed and currently used. Many associated 
problems, however, have been recognized. 

4-Hydroxyanizole and hydroquinone are locally applied in the treatment of 
excessive pigmentation such as cholasma, freckles, blotch and excessive 

10 pigmentation during pregnancy. Even though these compounds have strong 
inhibitory activities of melanin production, they are allowed to be used in only a 
few countries since they exhibit the side-effects including the alteration and 
necrosis of pigment cells and the damage of cell function. Also Kojic acid [5- 
hydroxy-2-(hydroxymethyl- y -pyrone)] and albutin (hydroquinone-p-D- 

15 glucopyranoside) along with ascorbic acid are used as the main active ingredients 
of food coloration inhibitor, cosmetic or pharmaceutical whitener. The use of 
these inhibitors has associated problems, however, including low inhibitory 
activities and their own instabilities. The color of these compounds themselves 
sometimes changes during use. 

20 Korean patent 228741 has shown the solid food containing the schizandra 

extract that has a tooth whitening effect and prevents tooth decay since the 
extract exhibits the tyrosinase and glucosyltransferase inhibition activity. 

Gomisin N and y- schizandrin are stereoisomers each other with the 

2 
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(-)-form 



OMe 
y- schizandrin 

It is reported that gomisin N inhibits the activity of cholesterol 
10 acyltransferase (Planta med. 1999, 65: 74-76), and also inhibits the activity of 
chitinase II that is a cell wall synthesizing enzyme of fungi (Journal of the 
Pharmaceutical Society of Korea, 1995, 43(4): 509-515). 
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The physiological activity of y- schizandrin is not known at present. 



SUMMARY OF THE INVENTION 



5 It is an object of the invention to provide the schizandra extract that has a 

melanin inhibition activity. 

Another object of the invention is to provide a melanin synthesis inhibition 
compound. 

Another object of the invention is to provide a melanin synthesis inhibition 
10 composition. 

BRIEF DESCRIPTION OF DRAWINGS 

Figure 1 is a graph representing the tyrosinase activity inhibition effect of 
15 gomisin N and y- schizandrin. 

Figure 2 is a graph representing the antioxidant activity of gomisin N and 
y- schizandrin. 

Figure 3 is a photograph showing the inhibition effect of gomisin N and y- 
schizandrin on aspergillin synthesis. 
20 Figure 4 is a photograph showing the inhibition effect of gomisin N and y- 

schizandrin on melanin synthesis through in vitro cell culture. 
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DETAILED DESCRIPTION OF THE INVENTION 



The present inveniton relates to a melanin synthesis inhibition compound 
containing the schizandra extract. The schizandra extract of the present 
5 invention preferably contains gomisin N or y- schizandrin. 

The present invention also relates to a melanin synthesis inhibition 
composition containing gomisin N or y- schizandrin. 

The present inventors have found that Gomisin N and y- schizandrin have 
negligible cytotoxicity but have an excellent whitening effect. 
10 Gomisin N and y- schizandrin have a considerably lower tyrosinease 

inhibition activity than other conventional compounds having whitening effect, for 
instance kojic acid or albutin. From this fact, we can deduce that the melanin 
synthesis inhibition activity of gomisin N and y- schizandrin does not originate 
from the tyrosinase inhibition mechanism. Also from the fact that gomisin N and 
15 y- schizandrin have a low antioxidant activity, it can also be known that Gomisin N 
and y- schizandrin don't inhibit the oxidation process in the melanin synthesis 
starting from tyrosine. Also, gomisin N and y- schizandrin selectively inhibit tie 
pigment synthesis without showing cytotoxicity. 

Gomisin N and y- schizandrin can be extracted from biological organisms 
20 or prepared by synthesis or other known methods in the field. For instance, 
gomisin N ory- schizandrin can be extracted from schizandra. 

The composition containing gomisin N or y- schizandrin according to the 

5 
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present invention can be used as a melanin synthesis inhibitor and can be utilized 
as an cosmetic, pharmaceutical whitener or food coloration inhibitor. The 
specific contents in the composition according to the present invention can be 
easily determined by the specialists having conventional knowledge in the field. 
5 The method to determine the activity of the whitener is as follows. 



Determination of degree of tyrosinase activity inhibition 
To determine the degree of tyrosinase activity inhibition, 0.1 mg/ml of 
tyrosine (Sigma, USA) was added in 1.5 ml of 50 mM phosphate buffer solution 

10 (pH 6.8) in a 35 °C preset waterbath, and 110 unit/ml of tyrosinase (EC 1.14.18.1; 
4,400unit/mg powder, Sigma) was further added. In this mixture, serially diluted 
samples were added and reacted at 37 °C for 10 min. The absorbance of the 
samples, S Abs was measured at 475 nm. B Abs is the absorbance measured by 
adding distilled water instead of the enzyme solution, and C A5s is the absorbance 

15 measured by adding distilled water instead of the extract samples. The following 
formula was used to determine inhibition percentage. 



Inhibition (%) = 



1 



^ S Abs B Abs 

^Abs 



100 



Determination of antioxidant activity 

The antioxidant activity of a compound was determined as follows. Each 
20 compound (0.1 mg) was dissolved in 0.1 ml methanol. In this solution, 5 ml 
ethanol containing 58 mg of linoleic acid and 5 ml of 0.2 M phosphate buffer 
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solution (pH 7.0) were added. Distilled water was also added to make the total 
volume to be 12 ml, and the mixture was incubated in a 40 °C incubator. After 
24 hours, the absorbance was measured at 500 nm by mixing 7 ml of 75 % 
ethanol, 0.1 ml of reaction mixture, 150 \i\ of 0.02 M FeCI 2 solution and 150 jllI of 
5 30% ammonium thiocyanate and reacting for 3 minutes. 



Determination of the melanin synthesis inhibition activity of Streptomyces 
bikiniensis 

S.bikiniensis KCTC 9172 was inoculated into Papavizas VDYA slant 
10 medium at pH 7.2 containing 200 ml of V-8 juice, 2 g of glucose, 2 g of yeast 
extract, 1 g of CaCO s , 2g of bacto agar and 800 ml of distilled water. On the 
slant culture surface cultivated for 2 days at 28 °C, 2 ml of distilled water was 
added. The spores on the aerial mycelium were gathered with a platinum loop to 
prepare spore suspension. 
15 In tyrosine agar medium containing 1.5 % glucose, 0.5 % L-tyrosine, 

0.1 % L-asparagine, 0.05 % K 2 HP0 4 , 0.05 % MgS0 4 7H 2 0, 0.05 % NaCI, 
0.001 % FeS0 4 -7H 2 0 and 2 % bacto-agar, 0.2 % of bacto-yeast extract was 
added to prepare solid medium. The prepared solid medium was sterilized to 
prepare plate culture in petri-dishes. In each agar plate, 0.4 ml of S.bikiniensis 
20 spore suspension was homogeneously spread. A 8 mm paper disk containing 
50 jul of sample solution was placed on the plate and cultured for 48 hours at 28 
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The diameter of the produced zone due to melanin production inhibition 
was determined on the rear side of the plate. p-Hydroxyanizole was used as a 
control. 

5 Determination of melanin synthesis inhibition activity of Aspergillus niger 

spores 

A. niger KCTC 2118 was cultivated in the potato dextrose agar medium 
(20 % potato, 2 % dextrose, 1.5 % agar; PDA medium) for 6 days at 37 °C. 
Tween 80 solution (10 ml, 0.01 %) was added to the surface of the plate to gather 

10 the spores formed on the mycelium and the spore suspension was obtained. 
After adding the spore suspension into PDA medium at 5 %, 1 ml of the medium 
was solidified in each of the 24 wells. The sample was dissolved in 50 |ul of 
ethanol and added on the surface of each well plate. The plate was cultivated 
for 2 days at 37 °C to observe the pigment synthesis from the spores. The 

15 number of the spores in 1 ml spore suspension was controlled to contain 1.5 x 10 5 
CFU. p-Hydroxyanizole was used as a control. 

Determination of melanin synthesis inhibitiina activity of melanoma ceils 
After suspending B16 mouse melanoma cells at 5 x 10 3 cells/ml in DMEM 
20 medium (Dulbescco's Modified Eagle's Medium, Gibco BRL) supplemented with 
10% FCS (fetal calf serum), 5 ml of the cell suspension was added in a cell 
culture flask (Falcon, Becton dickinson). The samples were added at different 

8 
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concentrations and cultivated at 37 °C under the condition of 5% C0 2 - 95% air. 
After 4 days of cultivation, the cells adhering onto the bottom of the flask were 
washed with phosphate buffered saline (PBS) solution. Cells were detached 
with 0.05 % trypsin and 0.53 mM EDTA solution, and centrifuged for 10 min at 
5 1500 rpm. Cells were collected in the tube, and the cell number was counted. 
The number of cells in each tube was controlled to be equal. The color of the 
cells collected after centrifugation was compared with that of control group 
visually. 

Also, the cells, obtained by the above centrifugation process, were treated 
10 with 5 % trichloroacetate (TCA), stirred, and centrifuged to obtain the melanin 
precipitation. Precipitated melanin was washed with PBS solution. In the 
washed melanin, 1ml of 1N sodium hydroxide solution was added and boiled for 
10 min to dissolve melanin. The amount of produced melanin per unit cells (10 6 
cells) was represented as the absorbance value at 400 nm by measuring the 
15 absorbance using a spectrophotometer. The relative amount of the produced 
melanin to that of control was considered as the percent inhibition (%) to calculate 

ic 50 . 

The invention will be further illustrated by the following examples, but not 
limited to the examples given. 

20 

Example 1 . Separation of melanin synthesis inhibition compound 
After adding 10 L of methanol in 500 g of crushed schizandra, the mixture 
was incubated with shaking at room temperature for 48 hours and extracted twice. 

9 
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After extraction, the mixture was filtered and concentrated at 50 °C at reduced 
pressure to obtain 298 g of the concentrated extract. Two liters of the mixture of 
hexane:water:methanol = 10:9:1 (V/V/V) was added into this extract to obtain the 
fractions of hexane and water layers. The extract in the hexane layer (21.4 g) 
5 exhibiting the melanin synthesis inhibition activity of A niger spores was 
separated by using silica gel column chromatography (solvent system: 
benzene:acetone, 98:2->3:7 (V/V)) to obtain 12 fractions each having 200 ml of 

volume. The melanin synthesis inhibition activity in melanoma cells was 
determined with the fraction 2-5 showing melanin synthesis inhibition activity of A 

10 niger spores. The results show that the fraction 3 has a melanin synthesis 
inhibition activity without showing the reduction in cell number as low as at 10 
jag/ml concentration. Reverse phase column chromatography (70% methanol 
^100% methanol) was performed with the fraction 3 (3.1 g). Total 25 fractions 
each having 50 ml of volume were collected. The fraction 14 which showed the 

15 strongest activity was developed with preliminary run of thin layer 
chromatography (TLC, hexane:ethyl acetate = 6:1), and the band exhibiting 
melanin synthesis inhibition activity of A. niger spores was collected. 
Preliminary HPLC (column: Vydac ODS, 5 jxm, 250x10 mm I.D, flow rate: 2 
ml/min, UV detector: 22 nm, solvent: 70% acetonitrile) was performed with the 

20 collected solution of active band. Two compounds were separated and named 
SHC1 and SHC2. The 1 H-NMR and 13 C-NMR spectra were obtained, and the 
analysis result of these final two compounds is shown in Table 1 . 
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Table 1 





SHC1 


SHC2 




<5 1 H(ppm) a 


8 13 C(ppm) b 


S 1 H(ppm) 


S 13 C(ppm) 


1 




151.5 




152.8 


2 




140.0 




139.7 


3 




151.5 




151.4 


4 


6.56 


110.6 


6.55 


107.4 


5 




134.0 




132.5 


6 


2.55 


39.0 


2.47 


38.8 


7 


1.78-1.91 


33.5 


1.81-1.91 


33.8 


8 


1.78-1.91 


40.6 


1.81-1.91 


40.7 


9 


2.20-2.27 


35.4 


2.28-2.35 


35.4 


10 




137.7 




139.4 


11 


6.48 


102.8 


6.49 


105.9 


12 




148.6 




147.6 


13 




134.5 




134.8 


14 




141.0 




141.2 


15 




121.3 




122.2 


16 




123.2 




122.4 




0.99 


21.4 


1.01 


21.9 


0.75 


12.7 


0.75 


12.3 




3.55 


55.8 


3.54 


55.8 


-OCH 3 


3.82 


59.5 


3.83 


59.5 


3.89 


60.9 


3.89 


60.9 




3.90 


60.4 


3.90 


60.5 


-OCH 2 0- 


5.94 


100.6 


5.96 


100.7 



(CDCI3, 300MHz). b (CDCI 3 , 75MHz). 



SHC 1 and SHC2 are both colorless oils, and have the same molecular 
5 weight of 400 identified by the m/z value from EI-MS. From these results, SHC1 

11 
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and SHC2 are considered to be stereoisomers with the molecular formula of 
C 23 H 28 0 6 . SHC1 and SHC2 were assumed as gomisin N and y- schizandrin, 
respectively. We have confirmed that SHC1 and SHC2 were indeed gomisin N 
and y- schizandrin, respectively, by comparing the HPLC analysis result of the 
5 standard forms of gomisin N and y- schizandrin and the literature values of 
physicochemical properties and NMR data of them. 

Example 2. Determination of tyrosinase inhibition activity 

Gomisin N and y- schizandrin obtained from Example 1 were 1/2 serially 

10 diluted from 200 ppm to determine tyrosinase inhibition activity. The inhibition 
Yesult was compared with the activities of positive controls of kojic acid, albutin 
and p-hydroxyanizole. The result is shown in Figure 1. In this figure, the 
following representations are used; A: kojic acid, ■: albutin, #: p- 
hydroxyanizole, O: y- schizandrin, □: gomisin N. Kojic acid exhibited higher 

15 than 50 % inhibition at 10 ppm, albutin at 25 ppm and p-hydroxyanizole at 50 ppm. 
Gomisin N and y- schizandrin, however, showed only week activities even at 
higher than 200 ppm. 

Example 3. Estimation of antioxidant activity 
20 One hundred micrograms each of gomisin N and y- schizandrin obtained 

from Example 1 were added in the reactant solution containing linoleic acid, 
respectively. The antioxidant activity was determined after 24 hours. Ascorbic 

12 
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acid, ct-tocopherol and p-hydroxyanizole were used as controls. The result is 
shown in Figure 2. In this figure, the following representations are used; 
A:ascorbic acid, B: a-tocopherol, C: p-hydroxyanizole, D: gomisin N, E: y- 
schizandrin. The result shows that ascorbic acid has 72 % of the antioxidant 
5 activity after 24 hours. a-Tocopherol and p-hydroxyanizole had 41 % and 38 %, 
respectively, of the antioxidant activities whereas gomisin N and y- schizandrin 
had 24 % and 22 %, respectively, of the antioxidant activities. 

Example 4. Determination of melanin synthesis inhibition activity in 

l o Streptomyces bikiniensis 

The melanin synthesis inhibition activity of gomisin N and y- schizandrin 
obtained from Example 1 in Streptomyces bikiniensis was determined, and the 
result is shown in Table 2. When compared to p-hydroxyanizole, which has 
been clinically tried as a strong melanin synthesis inhibitor in skin cancer patients, 

15 y- schizandrin has a somewhat weak activity at higher concentrations than 50 jag, 
but showed similar activity around 20 jag. Gomisin N had a somewhat weaker 
acitivity than p-hydroxyanizole and y- schizandrin, but showed activity at as low as 
12.5 jLtg. 

20 
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Table 2 



Compound 


Diameter of inhibition zone (mm) 


10 m 


50 ng 


25 ng 


12.5 (ig 




P -hydroxyanizole 


35 


25 


15 


12 


10 


Gomisin N 


20 


18 


12 


10 


0 


y- schizandrin 


25 


20 


15 


12 


10 



Example 5. Aspergillin synthesis inhibition activity 
In a 24 well-plate, PDA medium containing the A niger spore suspension 
5 was added and solidified. Gomisin N and y- schizandrin obtained from Example 
1 were serially diluted from 500 \ig/m\ with ethanol. The pigment synthesis of 
the spores was observed visually, and the result is shown in Figure 3. In this 
figure, the following representations are used; C: 100 % ethanol, H: p- 
hydroxyanizole, G: gomisin N, S: y- schizandrin. After cultivating at 37 °C for 2 
10 days, both gomisin N and y- schizandrin showed activities at 120 ^g/ml. In the 
control group treated with p-hydroxyanizole, strong activity was observed at 60 
jug/ml. Gomisin N and y- schizandrin, however, did not show antimicrobial 
activity against A. niger but only inhibited the pigment synthesis of the spores. 
On the other hand, the cytotoxicity against A.niger was observed at 500 (ag/ml 
is and 250 |ug/ml of p-hydroxyanizole. 

Example 6. Determination of melanin synthesis inhibition activity 
B16 mouse melanoma cells were treated with gomisin N and y- 
schizandrin at 10 j^g/ml and 20 jag/ml, respectively and cultured. Cells were 

14 
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centrifuged and observed visually. The results show that the activity of them 
even at 10 |ag/ml was stronger than that of albutin at 100 |ug/ml used as the 
positive control. Moreover, cytotoxicity was not observed even at 100 \xg/m\ of 
gomisin N and y- schizandrin. The result is illustrated in Figure 4 (SHC1: 
5 gomisin N, SHC2: y- schizandrin). Therefore, the compounds isolated from 
schizandra are confirmed to have a strong melanin synthesis inhibition effect 
without noticeable cytotoxicity. 

Also, IC 50 value was calculated by measuring the amount of the produced 
melanin after extracting melanin from the cells treated with gomisin N, and was 10 
10 p,g/ml. Since the IC 50 value of albutin is 300 j^g/ml, gomisin N is a very strong 
whitening compound that inhibits melanin synthesis. 



Example 7. Determination of allergy induction 

The 8 mm Finn chambers spread with 15 mg each of gomisin N were 
15 adhered on the fore arm region of the 40 healthy male and female volunteers for 
24 hours and removed. The degree of allergic reaction was observed by eye in 
2 hours after detachment, and determined according to the standard set by the 
Cosmetic, Toiletry and Fragrance Association Inc. The degree of skin irritation 
was calculated by adding the values of all the examinees and dividing sum by the 
20 number of the examinees. 



15 
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Table 3 Standard table to determine the skin irritation by eye 



Level 


Degree of reaction 


Symptom 


0 


- 


No reaction 


1 


+/- 


Minimal erythema 


2 


+ 


Erythema 


3 


++ 


Erythema, inflammation 


4 


+++ 


Erythema, inflammation, water blister 



The allergic reaction does not occur if the degree of skin irritation is 3.0 or 
5 below. The degree of skin irritation was 2.0 for gomisin N. 

The present invention provides a melanin synthesis inhibition compound 
that has an excellent whitening effect and low cytotoxicity. The melanin 
synthesis inhibition compound of the present invention can be used a cosmetic or 
pharmaceutical skin whitener or food coloration inhibitor. 
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CLAIMS 
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1. A melanin synthesis inhibition composition containing gomisin N or y- 
schizandrin. 

5 2. The composition according to claim 1, wherein said composition is a skin 
whitener. 

3. The composition according to claim 2, wherein said composition is a 
cosmetic. 

4. The composition according to claim 2, wherein said composition is a 
10 pharmaceutical skin whitener. 

5. The composition according to claim 2, wherein said composition is a food 
coloration inhibitor. 
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1/2 

FIG. 1 




FIG. 2 
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FIG. 4 
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